High hydrostatic pressure dissociates early aggregates of TTR105-115, but not the mature amyloid fibrils.
A range of disorders such as Alzheimer's disease and type II diabetes have been linked to protein misfolding and aggregation. Transthyretin is an amyloidogenic protein which is involved in familial amyloid polyneuropathy, the most common form of systemic amyloid disease. A peptide fragment of this protein, TTR105-115, has been shown to form well-defined amyloid fibrils in vitro. In this study, the stability of amyloid fibrils towards high hydrostatic pressure has been investigated by Fourier transform infrared spectroscopy. Information on the morphology of the species exposed to high hydrostatic pressure was obtained by atomic force microscopy. The species formed early in the aggregation process were found to be dissociated by relatively low hydrostatic pressure (220 MPa), whereas mature fibrils are pressure insensitive up to 1.3 GPa. The pressure stability of the mature fibrils is consistent with a fibril structure in which there is an extensive hydrogen bond network in a tightly packed environment from which water is excluded. The fact that early aggregates can be dissociated by low pressure suggests, however, that hydrophobic and electrostatic interactions are the dominant factors stabilizing the species formed in the early stages of fibril formation.